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$T$ $p$-hyponormal $(0<p\leq 1)$
$||(T^{*}T)^{p}-(TT^{*})^{p}|| \leq\frac{p}{\pi}\int\int_{\sigma\zeta T\}}r^{2p-1}drd\theta$
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[ ] $T=U|T|$ $S=U|T|^{p}$ $S$
hyponormal
$||S^{*}S-SS^{*}|| \leq\frac{1}{\pi}\int\int_{\sigma(S)}rdrd\theta$
$\sigma(S)=\sigma(U|T|^{p})=\{\rho^{p}e^{i\theta} : \rho e^{i\theta}\in\sigma(T)\}$
$\rho^{p}e^{i\theta}=re^{i\theta}\in\sigma(S)$
















[ ( )] $T=U|T|$ Aluthge
$T(s)=|T|^{s}U|T|^{1-\mathrm{s}}$ for $0<s<1/2$
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(1) $T(s)$ $s$-hyponormal
(2) $\sigma(T(s))=\sigma(|T|^{s}U|T|^{1-s})=\sigma(U|T|^{1-s}|T|^{s})=\sigma(T)$
(3) $T(s)arrow U|T|=T$ as $s\mathrm{J}0$ .







([2]) $\log$-hyponorm $\mathrm{a}1$ paranormal
$\log$-hyponormal
$\underline{([}5$])
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$p- \mathrm{h}\mathrm{y}\mathrm{p}_{\mathrm{o}\mathrm{n}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}1}?\log$-hyponormal










(1) $T$ $p- \mathrm{h}\mathrm{y}\mathrm{p}\mathrm{o}\mathrm{n}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}1\Leftrightarrow A^{2p}\geq B^{2p}$
(2) $T$ log-hyponormal $\infty\log A\geq\log B$
(3) $T$ $A$ $\Leftrightarrow(BA^{2}B)^{1/2}\geq B^{2}$
$T$
[ 1. $P$-hyponormal, not $(p+\epsilon)$-hyponormal ]






[ 2. $\log$-hyponormal, not $p$-hyponormal ]
$\log A=$ $(_{\mathrm{f}\frac{3}{2}}^{1} \sqrt{\frac{3}{2}}\frac{1}{2})$ , $\log B=(\begin{array}{l}000-1\end{array})$
$T$ $\log- \mathrm{h}\mathrm{y}\mathrm{p}_{\mathrm{o}\mathrm{I}1}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}1$ $p>0$
$p$-hyponormal
[ 3. class $A,$ not $\log$-hyponormal ]
$A=a(\begin{array}{ll}1/2 1/21/2 1/2\end{array})+2(\begin{array}{ll}1/2 -1/2-1/2 1/2\end{array})$ , $B=(\begin{array}{ll}3 00 1\end{array})$
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(Case 1.) $a=14.3,$ $p=0.05$
$A^{2p}=a^{2\mathrm{p}}(\begin{array}{ll}1/2 1/21/2 1/2\end{array})+2^{2p}(\begin{array}{ll}1/2 -1/2-1/2 1/2\end{array})$
$\geq(\begin{array}{ll}3^{2p} 00 1\end{array})=B^{2\mathrm{p}}$
$T$ $p$-hyponormal $(p=0.05)$
(Case 2.) $a=14.2,$ $p=0.05\text{ }\mathrm{k}$’ $\langle \text{ }$
$A^{2p}=a^{2p}(\begin{array}{ll}1/2 1/2\mathrm{l}/2 1/2\end{array})+2^{2p}(\begin{array}{ll}1/\underline{‘)} -1/2-1/2 1/2\end{array})$
$\not\geq(\begin{array}{ll}3^{2\mathrm{p}} 00 1\end{array})=B^{2p}$
$T$ hyponormaI $(p=0.05)$
(Case 3) $T$ $\log$-hyponormal $\infty a\geq 14.1119\ldots$ .
(Case 4) $a=6$ $T$ $A$ Jog-
hyponormal
(Case 5) $a=5$ $T$ $A$
$A$ Putnam
[ 1] $A$ $T$ $T=U|T^{1}|$
$T(1,1)=|T|U|T|$
$|||T^{2}|-|T|^{2}|_{1}^{1}\leq|||T(1,1)|-|T(1,1)^{*}|||$
$\leq\frac{1}{\pi}$ meas $( \sigma(T))=\frac{1}{\pi}f\oint_{\sigma(T)}drd\theta$
meas $(\sigma(T))=0$ $T$ normal
([10])
[ 1( )]
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$\frac{1}{2\pi}f_{\sigma(T(1,1))}drd\theta=\frac{1}{2\pi}I_{\sigma(T)}2\rho d\rho d\theta=\frac{1}{\pi}$meas $(\sigma(T))$
. meas $(\sigma(T))=0$ $|T(1,1)|=|T(1,1)^{*}|$
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([6])
(1) $A$ $A(1,1)$
(2) $A(s, t)$ $s,$ $t$
(3) $p- \mathrm{h}\mathrm{y}\mathrm{p}\mathrm{o}\mathrm{n}\mathrm{o}\mathrm{r}\mathrm{m}\mathrm{a}1_{7}\log$-hyponormal $0<s,$ $t$
$A(s, t)$
(4) $T$ $0<s,$ $t$ $A(s, t)$
$T$ $\log$-hyponormal




$T$ $A(s, t)$ $0<t\leq s$ $T(s, t)=$
|T|8 $U|T|^{t}.$ ’
$|||T(s, t)|^{\frac{\sim\circ t}{s+t}}-|T|^{2t}||\leq|||T(s, t)|^{\frac{2\}{s+t}}-|T(s, t)^{*}|^{\frac{2t}{s+t}}||$
$\leq\frac{t}{\pi}\oint\oint_{\sigma(T)}r^{2t-1}drd\theta$
meas $(\sigma(T))=0$ $T$ normal
[ 2([11) $]$ $T=U|T|$ $A(s, t)$ $T(\Delta^{\mathrm{a}}, t)=|T|^{s}U|T|^{t}$




$U|T|^{2t}U^{*}\leq U$ (|TI’U*IT|2sU|T| –s+t${}^{t}U^{*}$
$|T^{*}|^{2t}\leq(U|T|^{t}U^{*}|T|^{2s}U|T|^{t}U^{*})^{\frac{t}{s+f}}$
$=(|T^{*}|^{t}|T|^{2s}|T^{*}|^{t})^{\frac{\neq}{s+l}}$
1 $(|T^{*}|arrow|T|, sarrow t)$
$|T|^{2s}\geq(|T|^{s}|T^{*}|^{2t}|T|^{s})^{\frac{s}{\mathrm{s}+t}}=|T(s, t)^{*}|^{\frac{2_{\grave{3}}}{s+\mathrm{t}}}$
7\S











meas $(\sigma(T))=0$ $|T(s, t)|=|T(S_{l}t)^{*}|$
$T(s, t)$ normal 2 $T$ normal
, [ ]
[ ] 2 $t=s=1$ 1 $t=s=1/2$




. $0<s,$ $t\leq 1$ $1<s$ $1<t$
$(T-z)x_{n}arrow 0$ $(z\neq 0)$
$(T-z)^{*}x_{n}arrow 0$
2 ( [14, 15, 16])
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